Induction of apoptosis by flavopiridol unrelated to cell cycle arrest in germ cell tumour derived cell lines.
Germ cell tumours (GCTs) are highly sensitive to cisplatin-based chemotherapy. The inability to arrest the cell cycle at the G1/S-check-point due to a lack of retinoblastoma gene product RB has been suggested as one potential explanation for this feature. Flavopiridol (FP), an inhibitor of cyclin dependent kinases, causes cell cycle arrest or apoptosis depending on the relation of the transcription factor E2F1 and RB. The effect of FP was evaluated in GCT-derived cell lines NT2, 2102 EP and NCCIT in comparison to cell lines derived from ovarian cancer (SKOV), breast cancer (MCF7), and cervical cancer (HeLa) using the MTT-assay. Cell cycle progression and induction of apoptosis were assessed by flow cytometry and immunoblot analysis of PARP-cleavage. FP did not affect cell cycle progression and proliferation of GCT cell lines at sublethal doses. At higher concentrations, cell death occurred independent of cell cycle progression. The IC50 was approximately fivefold lower for the three GCT cell lines (60/60/70 nM) than for the other tumour cell lines tested (350/280/300 nM). Lethal doses in vitro were markedly lower than plasma concentrations of FP achieved in clinical studies. In vitro sensitivity to FP did not correlate with that to cisplatin. The cell lines NTera2 and NCCIT showed comparable responses to FP despite differing in their IC50 to cisplatin by factor 4. Flow cytometry and immunoblot for PARP indicated apoptotic cell death induced by FP. Synergism between either cisplatin or paclitaxel and FP was not observed. However, at low concentrations, cytotoxicity of FP and cisplatin appeared to be additive. These prelinical investigations suggest a significant antitumour activity of FP in GCT. GCT derived cell lines were far more responsive to FP than cell lines derived from other solid tumours. In contrast to other models, FP did not induce cell cycle arrest in the GCT-derived cell lines tested, possibly due to the known lack of RB-expression in GCTs. However, apoptosis was induced unrelated to cell cycle progression already at low concentrations. No cross resistance between FP and cisplatin was observed. A clinical trial evaluating the activity of FP in patients with cisplatin-refractory GCTs appears to be warranted.